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Iatrogenic aortic injuries after spinal surgery have been described, but are rare. We describe a case of a 77-year-old woman
who underwent surgical correction of a debilitating spinal deformity at an outside institution. Postoperative thoracic
spine radiographs and computed tomography scans revealed a misplaced pedicle screw at T5, which was impinging on the
descending thoracic aortic wall. The patient was brought to the operating room, where a thoracic stent graft was deployed
under fluoroscopic guidance as the malpositioned screw was manually retracted. The patient had an uneventful
postoperative course, and was discharged within 24 hours. This case represents a rare but potentially morbid vascular
complication of spinal instrumentation surgery that was successfully treated without the need for thoracotomy. (J Vasc
Surg 2004;39:893-6.)
CASE REPORT
A 77-year-old woman with a history of debilitating scoliosis
underwent surgical correction of spinal deformity with placement
of posterior thoracic spinal instrumentation at an outside institu-
tion. The instrumentation consisted of two longitudinal rods
secured to the spine with a series of posteriorly placed pedicle
screws at several vertebral levels (Fig 1). The patient tolerated this
procedure well, and the perioperative course was uneventful.
However, a routine follow-up non–contrast-enhanced computed
tomography (CT) scan obtained before the first postoperative visit
revealed a misplaced T5 pedicle screw on the left side. The malpo-
sitioned screw had exited the lateral pedicle cortex and was in close
proximity to the posteromedial aspect of the thoracic aorta (Fig 2).
The patient was transferred to our institution for further evaluation
and management.
After transfer, contrast-enhanced CT scans and aortograms
suggested that the malpositioned pedicle screw had penetrated the
thoracic aortic wall (Figs 3, 4). There was no evidence of surround-
ing hematoma, extravasation of contrast medium, or pleural effu-
sion. The patient remained hemodynamically stable, and 2 days
later was taken to the operating room for endoluminal repair.
The operating room was prepared for immediate conversion
to open thoracotomy in the event that uncontrolled hemorrhage
was encountered. After administration of general anesthesia, trans-
esophageal echocardiograms further suggested that the tip of the
screw was within the aortic lumen. With the patient in a modified
left thoracotomy position, and under direct fluoroscopic guidance,
a single 70  36-mm Talent thoracic endoprosthesis was intro-
duced through the left common femoral artery into the proximal
descending thoracic aorta in the region of the injury. This investi-
gational device was made available as part of an investigator-
sponsored clinical trial. Before deployment the device was posi-
tioned with half of its length above and below the site of the aortic
puncture. Simultaneously an orthopedic surgery team member
exposed the screw through a posterior incision, and at the precise
time of device deployment the screw was manually retracted and
removed (Fig 5, A, B). This close coordination between vascular
and orthopedic surgeons was essential to obtain an immediate seal
and to prevent perforation of the graft by the screw tip. Total
operative time was 100 minutes, and intraoperative blood loss was
minimal. There was no evidence of a leak on the completion
aortogram. The patient remained neurologically intact, and was
discharged within 24 hours. A follow-up contrast-enhanced CT
scan was obtained 1 month after the repair (Fig 6).
DISCUSSION
Iatrogenic vascular injuries during spinal surgery are
rare, but have been described.1 Most cases have been
associated with lumbar discectomy, but major vascular
complications associated with spinal stabilization proce-
dures have been reported as well.1-12 The close anatomic
relationship of the spine to the aorta places it and other
major retroperitoneal structures at risk during these com-
plex procedures. Anatomic studies have shown that, even in
severe scoliosis, the aorta persistently follows and adheres
to the abnormal curves of the spine.13 Moreover, reports
that have examined the accuracy of pedicle screw placement
have shown that a large percentage of screws penetrate the
pedicle cortex, placing major vascular structures at risk for
iatrogenic injury.14
Most vascular injuries associated with spinal surgery are
delayed, occurring after chronic irritation of the pulsating
aortic wall against a metallic implant.2,3,7 However, the
potential for immediate major vascular complications dur-
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ing the placement of spinal instrumentation exists, and a
few cases have been reported.4,6,8 Matsuzaki et al8 reported
a thoracic aortic perforation from an anteriorly placed
pedicle screw. In that case, much like ours, the aortic injury
was not immediately evident intraoperatively, but was rec-
ognized only on follow-up CT scans. The injury had been
sealed by the pedicle screw, which prevented hemorrhage.
Repair, however, required extensive surgery including tho-
racotomy, cardiopulmonary bypass, and replacement of an
8-cm segment of proximal descending thoracic aorta. The
patient recovered without any major systemic complica-
tions.8
We present a similar case of thoracic aortic injury after
errant placement of a posterior pedicle screw. As in the
above case, there were no immediate clinical manifestations
of aortic perforation, and the injury was recognized only at
routine postoperative imaging. Although contrast-
enhanced CT scans and aortograms confirmed indentation
of the aortic wall by the tip of the malpositioned pedicle
screw, it could not be definitively determined whether the
tip of the screw was intraluminal or simply abutting the
aortic wall. In either case, given the significant risk for
delayed aortic perforation or pseudoaneurysm formation
from chronic irritation of the pulsating aorta against this
sharp, metallic foreign body, intervention was indicated to
prevent these potentially serious, future complications.
Although aortic injuries from misplaced pedicle screws
have been described, we are not aware of another report in
the literature of aortic stent grafting used to repair such a
lesion. Historically, the only available therapy would have
been open thoracotomy and direct surgical repair of the
perforated aorta. This approach may be associated with a
Fig 1. Lateral chest radiograph demonstrates posterior spinal
instrumentation.
Fig 2. Non–contrast-enhanced CT scan obtained 1 month after
spinal instrumentation. The T5 pedical screw is seen impinging on
the thoracic aorta (TA).
Fig 3. A and B, CT angiograms and of the thoracic aorta suggest
that the T5 pedicle screw may penetrate the thoracic aorta.
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morbidity rate as high as 50%, with the major complica-
tions including spinal cord ischemia and pulmonary fail-
ure.15,16 Since the first description by Dake et al10 of the
use of endovascular grafts to treat thoracic aortic aneu-
rysms, this technique has been applied to traumatic
lesions as well.17-21 The major advantages of the endolu-
minal approach include minimal invasiveness and lower
associated morbidity. Postoperative pulmonary failure
and paraplegia rates are considerably lower, because
thoracotomy and prolonged proximal aortic cross-
clamping are avoided.22 In addition, the extent of aortic
coverage is often shorter than with open repair, and most
procedures can be performed without the need for gen-
eral anesthesia.
Despite the clear short-term advantages of endovascu-
lar stent grafting in the thoracic aorta, the long-term dura-
bility of this approach has been questioned. One reason for
this is the potential for endoleak, which occurs in more than
20% of patients.23 As with abdominal aortic aneurysms,
type I, attachment site leaks carry the poorest prognosis,
because they are associated with systemic pressurization of
the aneurysm sac. Important requirements to achieve ade-
quate proximal and distal “seal” are adequate coverage of
the diseased aortic segment and landing zones free from
thrombus, which might prohibit adequate stent-graft fixa-
tion. Moreover, some have suggested that aneurysm re-
modeling after successful stent grafting can lead to graft
migration and subsequent endoleak.24 These consider-
ations are of particular significance in the treatment of
aneurysm disease in which extensive aortic calcification and
intraluminal thrombus are expected. However, in our case,
with a focal aortic perforation in an otherwise normal
vessel, adequate graft fixation above and below the perfo-
ration site was facilitated and morphologic changes leading
to graft migration are less likely.
Fig 4. Thoracic aortogram demonstrates the misplaced pedicle
screw.
Fig 5. Intraoperative aortograms before (A) and immediately
after (B) stent-graft deployment. Note that one of the two supe-
riormost screws (arrow) has been removed.
Fig 6. CT angiogram obtained 1 month after stent-graft place-
ment. Section shown is at the level of injury.
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CONCLUSION
This case illustrates a rare, but potentially morbid,
vascular complication of spinal instrumentation surgery. In
the hemodynamically stable patient, endoluminal repair
provides a less invasive and potentially less morbid alterna-
tive to open surgery. Although the long-term durability of
endovascular stent grafting in the thoracic aorta is unclear,
the focal nature of this lesion, in the setting of an otherwise
normal aorta, provides an ideal application for this tech-
nique.
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